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Vibration Damper 
background of the invention 

1 . Field of the Invention 

[0001] The invention pertains to a vibration clamper, consisting of a clamping 
element and a pneumatic spring, where the damping element has a container tube, a 
fastening part, and a piston rod, and where the pneumatic spring consists of a spring 
bellows acting as a roll bellows, an outside tube connected to the mass whose 
vibrations are to be minimized, and a roll-over tube carrying a roll-over profile. The 
spring bellows forms one boundary of a spring space filled with a pressurized gas, 
whereas the roll-over tube seals off the gas space from the container tube and is 
fastened thereto. 

2. Description of the Related Art 

[0002] Vibration dampers of the type indicated above are used, for example, on 
the suspension of a truck chassis to isolate the body of the vehicle as much as possible 
from the vibrations passed in the chassis from the street via the wheel suspensions. 
The outer tube of the pneumatic spring and the piston rod of the damping element are 
connected to the vehicle body and to the chassis, respectively, where the action of the 
pneumatic spring depends on the size of the gas space, on the pressure prevailing in 
the gas space, on the distance between the outer tube and the roll-over tube, and on 
the shape of the roll-over profile on the roll-over tube. Whereas the problem of how to 
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seal off the gas space from the atmosphere is solved by the use of an O-ring between 
the roll-over tube of the pneumatic spring and the container tube of the damping 
element, the design which has been used so far includes a support ring, which is 
produced by a cutting operation. Such a ring can be produced only with considerable 
effort in terms of the fabrication technology involved, and it must then be connected to 
the container tube. A contour of the roll-over tube can now be supported and/or 
centered on the support ring. The larger the number of units in the series, however, the 
greater the need for economizing and for a more reliable way to deal with the above- 
mentioned support point for the roll-over tube on the container tube. 
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SUMMARY OF THE INVENTION 

[0003] In order to economically manufacture the support point of the roll-over 
tube on the container tube of a clamping element, the present invention proposes a 
support ring which is stamped and formed from sheet steel, and which has a profile 
which corresponds approximately to the shape of an "S" in cross section. The ring also 
has a collar on its inside diameter with a contact surface, by which the support ring can 
be pressed onto the container tube. At the point where the support ring is to be 
positioned, the container tube has a taper, on the bevel of which the collar comes to rest 
when the support ring is pushed over the narrower end of the container tube. The roll- 
over profile of the roll-over tube has a section of reduced diameter in the area where the 
support ring is located; the contour of this area of reduced diameter is approximately 
parallel to that of the container tube and has a cylindrical section which is parallel to the 
narrower part of the container tube so that it can support the support ring. 
[0004] On the outer area of its profile, the support ring has tongues and 
openings; when the roll-over tube is installed on the container tube, the tongues clamp 
themselves tightly under pretension against the cylindrical area with the reduced 
diameter and work together with a fastening point on a retaining ring to fasten the roll- 
over tube to the container tube. The roll-over tube is thus prevented from tipping during 
the operation of the vibration damper, which is important because such tipping could 
lead to leaks at the O-ring present at the fastening point. 

[0005] Starting from the gas content of a gas space, which is formed by an outer 
tube solidly attached to the mass, a spring bellows, and the roll-over tube, which acts as 
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a pneumatic spring and is thus under continuous pressure, compressed air is forced 
past the support ring on the damping element as the piston rod moves back and forth 
and as the spring bellows rolls over the roll-over tube. For this reason, openings are 
provided around the ring, openings which are large enough to keep the velocity of the 
air and the noise which is produced within tolerable limits. 

[0006] The present invention therefore achieves the object of providing a 
vibration damper having a damping element and a pneumatic spring with a roll-over 
tube as a component of the pneumatic spring, where the roll-over tube can be 
supported with respect to a container tube of the damping element in a cost-favorable 
and reliable manner without the need for a great deal of assembly work. 
[0007] An exemplary embodiment of a support for the roll-over tube of a 
pneumatic spring with respect to the container tube of a damping element is explained 
below on the basis of several drawings. 

[0008] Other objects and features of the present invention will become apparent 
from the following detailed description considered in conjunction with the accompanying 
drawings. It is to be understood, however, that the drawings are designed solely for 
purposes of illustration and not as a definition of the limits of the invention, for which 
reference should be made to the appended claims. It should be further understood that 
the drawings are not necessarily drawn to scale and that, unless otherwise indicated, 
they are merely intended to conceptually illustrate the structures and procedures 
described herein. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] Figure 1A shows a vibration damper in which support for a roll-over tube 

on a container tube is provided by a support ring according to the invention; 

[0010] Figure 1B shows a vibration damper in which support for a roll-over tube 

on a container tube is provided by a support ring according to the prior art; 

[001 1] Figure 2 shows an enlarged view of the support ring located between the 

container tube and the roll-over tube; and 

[0012] Figure 3 shows a partial cross section of the support ring with a profile, a 
collar, tongues, and openings. 
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DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS 

[0013] Figure 1A shows a vibration clamper consisting of a damping element 1 
and a pneumatic spring, where the damping element 1 has a container tube 6, a 
fastening part 20, and a piston rod 9. The pneumatic spring consists of a spring bellows 
3, acting as a roll bellows; a gas space 10 under the pretension of a pressurized gas; an 
outer tube 2, which is connected to the mass whose vibrations are to be minimized; and 
a roll-over tube 4, which carries a roll-over profile 5. The spring bellows 3, acting as an 
elastic element, connects the outer tube 2 to the roll-over tube 4; when the outer tube 2 
moves axially relative to the roll-over tube 4, the spring bellows 3 rolls up and down over 
the roll-over profile 5 of the roll-over tube 4, and as a result of the compression of the 
gas, it performs the function of a spring. In the present exemplary embodiment, the roll- 
over tube 4 encloses the container tube 6 and is sealed off at the end near the fastening 
part 20 against the container tube 6 by means of an O-ring 1 1 on a retaining ring 19 at 
an attachment point 18, so that the gas space 10 surrounds the container tube 6. The 
roll-over tube 4 is also supported by a support ring 8 against a narrower part of the 
container tube 6, the support ring 8 resting against the beveled surface of a taper 7 on 
the container tube 6 and thus positioned at a section of reduced diameter 21 on the roll- 
over tube 4, 

[0014] Figure 1B shows a stamped area 23, representing the state of the art, on 
which a ring 22 rests to guide the roll-over tube 4. 

[0015] From the enlarged view of area V in Figure 2, it can be seen how the 
support ring 8 is positioned between the section of reduced diameter 21 and the 
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narrower part of the container tube 6 at the beveled surface of the taper 7, where a 
collar 13 on the support ring 8 is seated preferably with a press-fit on the container tube 
6. 

[0016] Figure 3 shows a contact surface 14 on the inside diameter of the collar 
13, which is in contact with the container tube 6. In addition, the support ring 8 has a 
cross-sectional profile 12 in the form of an S, at the other end of which openings 16 are 
provided on the circumference of the support ring 8, which have the effect of creating 
tongues 17 in the areas between them, these tongues resting with pretension against 
the inside diameter of the section of reduced diameter 21 of the roll-over tube 4 after the 
roll-over tube 4 is installed. In the middle circumferential area of the support ring 8, 
openings 15 are provided, which are intended to allow the compressed air in the gas 
space 1 0 to flow through. 

[0017] Because the support ring 8 can be produced by stamping and forming, it 
offers the advantages of low production cost and greater freedom of design. According 
to the state of the art, it was necessary to stamp the container tube and to connect the 
support ring to the container tube. 

[0018] Thus, while there have shown and described and pointed out fundamental 
novel features of the invention as applied to a preferred embodiment thereof, it will be 
understood that various omissions and substitutions and changes in the form and 
details of the devices illustrated, and in their operation, may be made by those skilled in 
the art without departing from the spirit of the invention. For example, it is expressly 
intended that all combinations of those elements and/or method steps which perform 
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substantially the same function in substantially the same way to achieve the same 
results are within the scope of the invention. Moreover, it should be recognized that 
structures and/or elements and/or method steps shown and/or described in connection 
with any disclosed form or embodiment of the invention may be incorporated in any 
other disclosed or described or suggested form or embodiment as a general matter of 
design choice. It is the intention, therefore, to be limited only as indicated by the scope 
of the claims appended hereto. 
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